Abstract. Based on the characteristics of power grid construction projects, in order to meet the development goals of the power grid, firstly, an index system for optimizing the ranking of power grid investment projects is formulated. By establishing an optimization model based on matter element extension for power grid project investment, a batch of projects are initially screened to meet the coordination of power grid operations, the demand of safety and other technical requirements, so as to determine the grid investment reserve projects. Then, on the basis of comprehensive analysis of the development goals of the power grid, the maximum benefit is taken as the objective function, resources and environmental protection goals are converted into constraints, a power grid development aided decision-making model based on Weingartner is established, and methods and strategies for optimizing resource allocation are proposed.
Introduction
With the rapid development of Chinese national economy, power grid companies generally increase their investment in power grids. With the further deepening of the power system reform, the investment environment faced by power grid companies is also more complicated, and at the same time, how to optimize investment efficiency and resources has become a focus that people are increasingly concerned about.
Regarding investment decision-making and project optimization of power grid construction projects, the literature [1] relies on project libraries of different stages and builds decision-making indicators for progressively-advanced power grid construction projects based on the evolution process of grid projects in different levels of project libraries; the literatures [2] [3] [4] [5] consider the investment decision-making and optimization problems of power grid construction projects respectively, and put forward corresponding decision-making and optimization measures; the literature [6] proposes a project-based comprehensive project decision-making optimization method, first establish a complete project library, and then optimize the choice of project through two-stage decision-making optimization.
Based on matter element extension and Weingartner, this paper establishes the investment decision-making model for power grid construction projects. First, the reserve project is screened through preliminary evaluation. Then the investment program that can maximize the efficiency of power grid companies is selected by considering the development goals of the power grid and the constraints of investment.
Establishment of Evaluation Index System for the Optimal Ranking of Power Grid Construction Projects
In order to ensure that the evaluation system is practicable and the conclusions are scientific and reasonable, the indexes need to follow the principles of systematicness, science, pertinence, operability, and advancement. According to the above principles, comprehensive consideration of all factors affecting the optimal sequencing of grid construction projects, the establishment of an evaluation index system for the optimal ranking of grid construction projects is shown in Fig. 1 .
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Optimal Ranking Model for Grid Projects Based on Matter Element Extension
Data Normalization. In this article, taking the example of five power grid construction projects of a city company, the optimization and ranking analysis of the project is performed using the matter element extension model. Qualitative indexes are quantified using the expert rating method, in which the expert scores are all between 0 and 100. The higher the index score, the more priority should be given to investing in the project. At the same time, two quantitative indexes which are insufficient transmission capacity of electricity and the growth rate of load are processed to ensure the consistency of the nature of the data and the range of data values. Index weight determination. The index weights are determined by subjective weighting methods, that is, expert scoring. The weights of the final indexes are shown in Table 1 : Determine the classic domain matter matrix, the joint domain matter-element matrix and the matter matrix to be evaluated. In this example, each project is regarded as a matter-element to be evaluated, and a comprehensive ranking analysis of the project is performed based on the evaluation result. In this paper, whether the project is worth investment is divided into four levels: excellent, good, medium, and poor, which are represented by Level I, Level II, Level III, and Level IV, respectively, and then the classic domain element matrixes 、 、 、 and the joint domain matter element matrix are established. According to the normalized data, establish a to-be-evaluated matter matrix , as shown below: 
Calculate the correlation degree between each index with each rating level. The correlation degree actually describes the degree of attribution of each index of the object to be evaluated with respect to each evaluation level, and is equivalent to the degree of membership of the fuzzy set described in fuzzy mathematics. Calculate the correlation degree of each item of different projects with respect to four evaluation levels, and the greater the correlation degree, the higher the degree of attribution of the index to the evaluation level.
Analyze the Optimal Ranking of Project. The weighted sum of the correlation degree of each index with respect to each evaluation level is obtained, and the comprehensive correlation degree of each item with respect to each evaluation level is obtained, and the projects are ranked according to the level evaluation results. The results are shown in Table 2 : Table 2 , we can see that in the five projects of this case, the projects B, C, and D are better, and the three projects that are selected can be ranked: Project D is better than Project B, and Project B is better than Project C.
Multi-objective optimization of power grid development decision-making model based on Weingartner
Economic factors are the factors that must be taken into account in power grid construction projects. Since the optimal ranking of power grid construction projects in the early stages did not consider economic indexes, this model uses the maximum net present value as the objective function and selects the optimal project under certain constraints [7, 8] . The mathematical expression of the model is as follows:
The objective function is the maximum net present value of the selected solution. 
Where j is the project number, , represents decision-making variable,
Meet the following constraints: Finance, manpower, material resources and other resource constraints
Where is the amount of resources needed for the project j in year t; is the amount of availability for a resource in year t.
Mutually exclusive program constraints 
Either project is either selected ( ) or rejected ( ). It is not allowed to take only one part of a complete project and discard the rest. Expression in mathematics is not allowed as a decimal (0 < ). In the above part, by using the matter element extension model to optimize the ranking of the five existing decision-making projects, the better projects B, C, and D have been selected. It is known that these three projects are mutually exclusive. After calculations and analysis, Project D can meet the constraints of finance, manpower, material resources and other resource constraints within the range of risk that the decision-maker can afford, and obtain the greatest investment benefits.
Summary
This paper first introduces the method of optimal ranking of projects, and then establishes a grid project evaluation index system from three aspects of construction, technology, and environmental impact, and initially selects a batch of projects to build a grid construction project library through the matter element extension model. Then, based on the analysis of the development goals of the power grid, a multi-objective optimization decision-making model for power grid development was established by considering various constraints. The case demonstration results show that the investment decision-making model has operability, and the evaluation indexes of grid projects can play an important role in the investment decision-making stage.
